Wireless nano devices fluoresce under QW emission  by unknown
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FSIR camerasXenICs, Europe’s developer of IRimage sensors, has signed an
agreement with LOT-Oriel, Darm-
stadt, Germany, (supplier of high-
tech instrumentation, optics and
components) for LOT-Oriel to be-
come XenICs’ partner for the
sales and marketing of its near
infrared cameras in Europe.
Products to be distributed include
XenICs’ series of InGaAs cameras,
both for 2D imaging as well as for
1D line scan imaging.
AOI credit 
Applied Optoelectronics Inc has
received $14m from United
Commercial Bank to consolidate
debt and provide for capital
needs. Its semiconductor fabrica-
tion facilities near Houston pro-
duce optical communications
products, including Tx Rx lasers
and photodetectors in optical
fibre communications networks,
with  emphasis on the needs of
cable TV and wireless industries. 
Web: www.ao-inc.com.
Gould sells fibreoptics
Printed circuit material supplier
Gould Electronics (part of Nikko
Materials USA Inc) has sold its
fiber optics unit to Applied Fiber
Inc of Albany, GA. Based in
Millersville, MD, Gould Fiber
Optics produces fibreoptic cou-
plers with value-added assem-
blies. Terms were not disclosed.
http://gould.com 
Comlase funding
Stockholm-based Comlase, which
manufactures process technology
and equipment for high-reliability
semiconductor lasers and opto-
electronic device manufacture,
has received SK12m ($1.6m) in a
new round of venture funding.
More than half was supplied by
Teknoinvest; the balance from
existing shareholders. Last year,
Comlase introduced a novel reac-
tor for passivation and facet coat-
ing of laser diodes.
A wireless nano device that
functions like a fluorescent
light - but potentially far more
efficient - has been developed
in a joint project between the
National Nuclear Security
Administration's Los Alamos
and Sandia national laborato-
ries.The experimental success
efficiently causes nanocrystals
to emit light when placed on
top of a nearby energy source,
eliminating the need to put
wires directly on the nanocrys-
tals.The energy source is a QW
that emits energy at wave-
lengths most easily absorbable
by the nanocrystals.
The efficiency of the energy
transfer from the QW to the
nanocrystals was approximately
55% - although in theory nearly
100% transfer of the energy is
possible and might be achieved
with further tweaking.
The work is another step in cre-
ating more efficient white LED
semiconductor-based struc-
tures. Nanocrystals pumped by
QWs generate light in a 
process similar to the light gen-
eration in a fluorescent light
bulb, where captive gas perme-
ated by electricity emits UV
light that strikes the phosphor-
coated surface of the bulb, caus-
ing the coat to emit overly
white fluorescent light.
Current work shows that
nanocrystals can be pumped
very efficiently by an energy
transfer that does not require
radiation in the usual sense.
The process is so efficient
because, unlike the fluorescent
bulb which must radiate its UV
energy to the phosphor, - the
QW delivers its UV energy to
the nanocrystal very rapidly
before radiation occurs.
Because the emissions of
nanocrystals (QDs) can be 
varied merely by controlling
the size of the dot, rather than
by varying the mix of materials,
no practical barrier exists to
pumping different-sized QDs
that could individually emit
blue, green or red light, or be
combined to generate white
light.
The QW, about 3nm thick, is
composed of a dozen atomic
layers. It coats a InGaN 2”
wafer.The film is grown as 
crystal, with an energy gap
between its different layers that
emits energy in the UV range at
some 400nm.The energy in the
QW was delivered with a laser.
Although there are difficulties
in inserting energy into the
QW using an electrical connec-
tion, rather than laser light, it is
considered to be feasible.
Wireless nano devices  
fluoresce under QW emission
The first InGaN multi-QW
laser diodes were made by RF
plasma assisted MBE (PAMBE)
in the MBE Lab (headed by C
Skierbiszewski) of the High
Pressure Research Center
Unipress and its spin-off
TopGaN Ltd.
The laser operation was
demonstrated at room temper-
ature with pulsed current
injections using 50ns pulses at
0.25% duty cycle.The active
region of the laser structure
consists of five 4nm thick
InGaN QWs with 7nm thick
InGaN barriers.
All structures were deposited
on a conductive, low-disloca-
tion, pressure grown GaN bulk
substrate (bulk GaN substrates
supplied by TopGaN Ltd.)
Lasers were processed as ridge
waveguide, oxide isolated
devices with 15µ wide and
500µm long laser stripes and
cleaved uncoated mirrors.
A threshold current density and
voltage for these LDs were 12
kA/cm2 (900 mA) and 9V
respectively. Multimode lasing
was detected at 408nm with
mode spacing close to 0.53Å
indicating the presence of 
longitudinal modes.Total line-
width of emission is close to
0.4µ.The slope efficiency per
facet is 0.1 W/A (twice as much
total efficiency because of sym-
metrical reflecting mirrors).
These devices show consider-
ably better overall perform-
ance than the very first violet
laser grown with MBE technol-
ogy using ammonia as nitro-
gen precursor and are very
promising for achieving CW
operation soon.
Result demonstrates that there
are no serious intrinsic limita-
tions to the quality of the blue
optoelectronic components
which can be fabricated using
PAMBE.
Improvements in the quality of
bulk GaN substrates and fur-
ther optimisation of  PAMBE
growth conditions, the tech-
nique is well placed to become
a viable (and clean) alternative
to MOCVD technology in the
near future.
PAMBE grows violet 
InGaN LEDs 
